Summary. The 
INTRODUCTION
The corpus luteum differs from almost all other endocrine glands in that it is a transitory structure with a short but variable life-span. Theoretically, it could be influenced by at least two different types of trophic stimuli, the one increasing its secretory activity, and the other prolonging its life-span.
In the cow, there is abundant evidence from in-vitro incubation and per¬ fusion studies to show that luteinizing hormone (lh) or human chorionic gonadotrophin (hcg) increases the rate of progesterone synthesis by luteal tissue (Savard, Marsh & Rice, 1965; Hall & Koritz, 1965; Armstrong & Black, 1966; Hansel, 1966; Romanoff, 1966) . In vivo, both lh and hcg can prolong the life of the corpus luteum (Wiltbank, Rothlisberger & Zimmerman, 1961; Donaldson & Hansel, 1965) . Thus, both types of luteotrophic activity seem to be vested in the one hormone, lh. On the other hand, prolactin, which can prolong the life of the corpus luteum in the rat and mouse, cannot prolong the life of the bovine corpus luteum (Smith, McShan 8c Casida, 1957 ; Armstrong & Hansel, 1959) ; however, it may have some effect on its secretion in in-vitro perfusions (Romanoff, 1966) .
Peripheral blood progesterone levels can be used to give some indication of changes in the secretory activity of the bovine corpus luteum, since the levels 278 D. W. Schomberg et al. fall abruptly after enucleation of the corpus luteum (McCracken, 1963a) , and during the oestrous cycle they rise and fall with the development and regression of the corpus luteum (McCracken, 1963b; Plotka, Erb, Callahan & Gomes, 1966 In-vivo effects of im on bovine corpus luteum 279
The corpora lutea (0-3 to 0-5 g of tissue) were processed according to the above procedure after homogenization with 2-5% NaOH.
Following paper chromatography in the ligroin/80% methanol system, the progesterone zone was eluted into a flask containing 0-48 µg 20/?-acetoxypregn-4-en-3-one. The (^g 20/?-acetoxypregn-4-en-3-one) (weight of progesterone peak)
weight of 20/?-acetoxypregn-4-en-3-one peak This result was then corrected for extraction losses. Appropriate standards of progesterone and 20/>-acetoxypregn-4-en-3-one were run with each set of unknowns.
In order to check the validity of this technique for quantitating the transfer to the gas Chromatograph and to establish the linearity of detector response over the range of progesterone expected in the plasma, varying amounts of pro¬ gesterone (0-1 to IT^g ) were added to a standard amount of 20/?-acetoxypregn-4-en-3-one (0-48 µg) and aliquots injected as described above. The ratios were then plotted against the mass of progesterone. The coefficient of variation of thirty-three such determinations was ±6-7%. The lower limit of sensitivity was 0 2 µg progesterone.
RESULTS

Control cycles
It (Snedecor, 1953) (Snedecor, 1953) using the pooled (Short, 1960) . The results of this study must, therefore, be viewed in the light of these limitations. On theoretical grounds, changes in the peripheral blood level of a hormone with a high metabolic clearance rate, such as progesterone, should accurately and rapidly reflect changes in the production rate of the hormone (Tait & Burstein, 1964 (Lindner, 1961) . In the cow, on the other hand, hcg given after oxytocin treatment sometimes increases the size of the corpus luteum, but it has a rather variable effect on the progesterone concentration in luteal tissue (Hansel, 1966 (Gomes & Erb, 1965) . One would like to be able to conclude that luteinizing hormone is luteo¬ trophic in the cow, acting by prolonging the life, and sometimes increasing the secretory activity, of the corpus luteum. However, other pituitary hormones as well as uterine factors might also influence the bovine corpus luteum in vivo. We do not know whether LH is the only luteotrophic hormone and we do not know whether it acts directly on the corpus luteum or indirectly, e.g. by altering the ovarian secretion of other steroids which, in turn, might modify the uterine luteolytic effect.
